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(54) DIGITAL DATA COMMUNICATION METHOD AND DIGITAL DATA COMMUNICATION CONTROL SYSTEM 

(57)Abstract 

PURPOSE: To improve the efficiency of communication by 
recognizing a digital data error generated on a transmission line in 
each bit or frame as a pattern, judging a communication state based 
upon the pattern, finding out an optimum communication condition, 
and transmitting the condition to a transmitting side. 
CONSTITUTION: A communication equipment 5 receives and 
decodes a data signal in accordance with a communication condition 
set up by a system controller 6, stores the decoded signal in a 
communication buffer 4 built in a communication controller 1 and 
detects its error. A bit one-frame error pattern judging part 3 
prepares data capable of judging the statistical property of an error 
event such as a frame error rate, a bit error rate, the dispersion of 
an error frame interval, and a standard deviation, finds out a 
communication condition such as a data rate of a current 
communication equipment by the use of these data and judges an 
optimum communication condition to be adopted next. The judging 
part 3 generates a control signal parameter data to be transmitted/ 
received to/from an opposite equipment matched with a 
communication protocol signal and outputs the parameter data to a 
sequence control part 2. 
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zm*m^xmvfm<msm®M*zttairz>. mvtt 
7 2-etf-iru &*(D^~z*mmi&s\ i ir«e 

[0 06 6] (IV) *JliSB»l©j|im^S£Sfi*gP^ 
50 ^©aftyp 
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&fc. Hero's? ^m^-c^mmmomm^&t^: 
a. mmmmt&mmmicte^-c . mo^-^js© 

[0067] SET. 06(C^i*ft£iIfl7"a h^JKCO 

SMtLtii, iSfl^-^fi-sf 3 6, 3 9®§i, ^ 
a hn;Kt-^ (i^ftffl) 3 7©S<1. 7'ah=i;UM# 
(J£§) 3 8©jM<f#5£>S<, C©S6{C*-Tjim*5^S 
tl-5©{*> i5(Cflfc7P-fth-C. MffiS3 0> 

ws3 i ^igi-r-ssm^- h«*f©*§i^£>D. § 

HggflW-C. Slft? 1 -*©-^ 6©^ftf£, iifftHI* 

[0068] h 3 8 

cc. r^*-* hMf9ffl©*fM*^fci*J:„ j . r^>^ 

AM»3ffl©sm^Sifb-&«fc 0 j . mm>wm?kfr*M 
j s/cti m&<DM.m3k#zmmi*<};. j <tt> 

[0 06 9] -xic. Mitt^ztizmm-fu f^hco 
t->n?it5. c©s7©am*^3ns©«. ±i« 

a»fC. @5fCS-r7d-?t-Ftjl!!lS3 0. MffiS 

3 i £iSi*-rst§^-c&*K mm^f-zfmzQtrf'a 
v ajim^ (,mmm) 3 7 #0 6 £ notice^;* n/c 

[007 0] *VX. lel^^KStlfc^tt. iHtilg 

[0071] c©— »©#»*. st-r. ^fiswfcs 

fg^gflfJ^ 6 . ^jg#)W-C«l^©aM^*J C & 5 1 
£. aa©lD3-K, *jJ:(^B«[5I©S<t^*'6«K 
C/fcgajHt^fr^^n h 3JUff#4 2 £ LTiUffT 
•5. mffliirtt. I Dn- K£FtI2bT. OofcjlBSl 

Hflta©ii«iii/ra«**j c «c 5 c 4 %5ts-r s 4 . 

t>A-syn Fa;Hf 4 3 i ItMti. c©# 

-->^m-*t4 5£gffU h U-->^TOKIog 
fi-sf 4 6 
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[0072] c©— a©^n h ziw&x.. mm&&M 
«. ji«7 r -$m^4 7*im-rs 0 

[0073] W±©^D h zvizmitz C it. US 

®&zmLisg:mw&*vyisvi<'~Ltci&-ci>, mm 

[0074] h >^^©4»ife<i:=&iiWC«^ 

tf;jQ:^?r^-rn«a«3x h©<g^£0sc<!:#sr 

10 £-5. 

[0075] **»!K:j:*itf. c©«£ 9tc«£tc£i; 
T\ 06 . iTiCS^n/cIiT'tiFn^^SCi 

tci-jt, :£r©i*fi^-##iEo<^3tt-5:£-e8j 

[0 07 6] (V) iim«S5-C©«j^-K©^Jf3 

5. 08 «. ^-^a^acc^5ji«^g5-c©i&^ 

[007 7] c©iigi5(i. A«iJb-cfi#MagI55 
5i. ^ai^agp5 4fc^-w6n.5 <1 */c. mmm 

[0078] c©4^. Ti-wmmmuxmusimfr 
mfum^mt, mmffimim 1 i 1 «a 

L-r. PDITiE^S5 2 J f>W>f-';-^ffia5 3«^* 

30 &w&&£*^i'3.--i'3>Ltcmmo)7 : --z u-h-c 

[0079] S/c. fclFAXf-^ei-CMR^MH 

m^mx i>mo&tiimmtt-jm.x$>z,(Dx, vi>-Mt 
Mas 0 *>7u v titmms 1 iz-jmx$>z. mm&m 

40 Lfc^fSM^*S[Sj±-rS©-C. ^ 

[0 0 8 0] SP>fC. r3>f^-$fe4'<Df r -a?am-C 

^ {c ^ t>mm s -s. ^«ji«*>**Hj©ii«*^te^ 
^jkl. &&mmm3iizwg.Lxmm-Tz. fsz* 
mmzm^x&mrzmsit. mmw&<DRt>*)tc. 
^^uw-^^^vv^m^xmmicmmu. t<o 
50 i&oinmitmmc-rtiim^ 
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[0 0 8 1 ] — httStW*^ ttO@»WB 

ffifi8HJ®liSgl* i 6MfcII]i§l-«^£A#T&^ 
£^#^©iara£&W/dgm-?>. ^9fTIB*®5 2©fT 
iEtg^^r^fc-r S C <b £jlft$lj®4£§ 1 ifiUmm^M 1 

-ASSI5 0©7U-Ag£J&< L/fcO. Is«?fTIB!lSI 
5 2 0KjEttft<D&{b£9«M0!l&a 1 1 

i£iiur. c©ilflitS5(cJ§4^£ <> 

[0082] ««ffli»6C!>a>)^ar->wsa)iir#(cJ: 

[0083] Stfc. JcXItflrtt. Stifg^D * * 

ItttC*. co^ggfci'©.*:^:^ •;,^?-e$)• 

[0084] C 2 ) «T. ^HJK^S^-OH 
SSM£. 09£fflt,>TI&Bjjf&„ 199 1£. ^bj©^- 

* jim^ftcc^ o -csftff r z> f a x©->* 7- jjmmi $> 

[0085] -ru*>*>. xmmmit. ^miommww 
mm 1 & FAx*ft$ii«36 0 (D-mmmt Lxm&A, 

r. ii(t$lg5**iJ©-rsi;5«cu/cFAX{craTSfe 
©r&£. FAX£f#W@P8|S6 0(i. a^lJ^Jii^tc F 

AXtsigiLr^^ti-c^s^axo^ge 2**1] 
ffl>-r£S£#m>33«6 1. taii»s6 4*$ijffli-rsiB^ 

{M06 3. a— !f&fpgB6 6£SMaJT£:i-- If I/FiW 
-C. *©fl&Aa*W»8 7itt. ®S-e©ffe© I /O 6 

8^©ffe©r^u ^-> 3 >mm&&mT&mm?$> 

*tUJ. HK««Sia^-CFAXii«?r|ltfrti«J:C^ 

[0086] c mmm3 3 im*w.%z>?&=<D^k 
mm*, mi o&m^xmw-rz. nou, ^hj© 
f- ~> xmt? sn>fA-^->xf a 
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[0088] s 6Ki$b < atsfflHBsa 1 tm-^ 
aa55 5*sa«Magu7 7<!:br. 3>ta-*^tw 
mi o(D-mm$i£L-cm&fr&£ti. *fA^i7 8 

*IWtW* J: 5 fc Oft: *>©tNfc 

[0 08 9] ilfSfliWl i«^S5 5 >t.*- £ 

cDfxfA^jai-riMP u© v 7 t- ^ x Tx$m&ai 
•ffifrbh. n > f * - ^ £(*$ti© 7 0 r^a-rn « =» * 

10 h^^-v^ffjKffittfc^ESi&S,, CC"C. 3> 
V^-f^iZMffll 0 tit. O S£#t?=J> tf a.-*-?- 

^$ij©7 0 ®«^ssp7 7 o^^n^-r* ttt> 
-s. -r^*>^> it^«£S7 1 *$ijfflj-rsfc»©^^$ij®j 

7 2. K-^^>A^«S7 4 *W»-r*fc«>© 

A**lJ®I7 3 > T'-f X^g^©ffiOI/Oig7 6 

20 [0 090] 3 a^ti-^itfAggTS© 
[009 1 ] *3ffl 1 &WBL1t.=*>Xa--*mB-C\*. 

30 [0 092] — fiSW^a > f a - $ iHB#*CPH 

fc**e*5H6, 07«:^-riifi^iScc^HLr«>ra 

jS»«C0»*l. »|^il{l^©fiJffl?ri®S-rS<!:. ?7]e6*>6 
5(C-TS©#S!£tA>, 

[0093] [*SS^!l4 3 WT. #fMBCCtt4*ea©* 
^CT?r> 01 lfcJrCKHl 2*fflC>rsttWr-5. 01 1 
«. H*SW-cSiBJL,fcjHi*iJtSi^gi©tStg{c, s%t» 
40 -cmm-cz iwmtmautcmmmmaa. 1004 

<£tei>xmmnmzAttztc&<DisX7-2±mi&*$>t> 

[0094] C©j!fif XT-AiCfcOTtt. jl<t$IJ^ 

sioo «:is^#i» 1 0 2 ^rtjas -»±r *$ k> . mm^ 
eiii*-c©^^a®*s^feiiffl*t^-c*or. ^x. 

50 ficgttfs^ii^nn^figttiB^^^-^jim^©*!] 
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5ESsR£LTIfc«)A*i. 3"-*>X«ffllSl 0 1 XMM 
[0 09 5] £ 7c, m$§&g©^t&sg& 7=- # £ & 

£©"C. <t#iKl 0 4£aLTA;trei*£t?|j£<fct,Tl,> 
•5. ^©ffe©St^#£LT«:, ^im$>B$£iJ#U> 

Oofc/l. iW»t««A*SBl 0 3-CS«$IJSP^gl 0 

«*!JSgPl 0 2{CA^?n-5„ 
[0096] a^#£*iJ[rrS7c»©SliitlWR«. F!l 
01 2K^tJ:5iCti;y->3>i'XfAl 1 
2©GPS§t8ll 1 O^*^©figft#giii0tffEl 

1 1 &f&fr&fr&xnhnz^mmrctbhfr*>mo>m-i 

/<*jH 1 5*6AAt4ctOT*4miiliSaW!f 20 

[0097] cft6««NMBCco(,»TH:. c c-c0J«c^ 
^■rst»f8*A*t?#s!S«tffigA^g^^M-rn 

[0098] [|©&#I5 3 «T. *fEiK«S$i©H 

01 3*m>-ciH3-r&. 0i3tt <ia-csi 

2«^tC^tfeW 4 <D8t^t»«A^$IS*#»D L/ 7c« 
£Koi>T««K*jfflj^«tta«£'X?A©««*« 

[0099] *J«6^|-C«. <MA-CjilM«*^?:«=ff 

»r£>£rc«>. s^*£<b*(csi*4i-e©a{i3^TBi5FK: 40 

0 3 ^sor^stifc^-f «9Atmi«aE 1 0 0 
(cA^-rs. 

[0100] xmrnmic j:n«. 0 1 2 K^o/cgt^tt 

*L\2flBMJCifc«ri- s t sm© a 8&A;*J*Iflt ^MoTO 
/cWwsi^A^Sgrfeiaieiogi^^-^oA^iioItg 
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[0101] [JISgf96D fcTF. ^"EK^St^©* 
MM*, mi 4£/BC>Tt&9J-r£„ H14«. HJ60J4 

mi 5o*m-r^mmu^M.<ommmfsm>ibt>t^ 
a v #mx$>z>. 

[0102] xmfewx-it, mmmnxjj^m. 1 0 3 © 
mts vmrnsM 1 0 2 cc a^j-t s <t i *> «c . tugm* 

8B1 5 1^4A*t4Wi</tl>«. C©HSR«a*» 

1 5 1KB. awwimKjnitTty 

ku s^x^nimmmteffiiicmmztix^tcmtm 
jBvm&w.ffi-rz* c©^a(cj:o . asr-ittWK^ 

£h£9Hft*t£(cft:i>l,T. a-«i|l!fflt4ttS«:J: 
6 fcaMsttttaaafettiSKEr « « J: 9 tcft «. 

[0103] itB, trlt^&^j&s. am^^T 1 - 

[0104] c*»«7 3 jwt. xmrnicmzm-tom 
mm*, mi s&m^x&wrz. bis». mrnwe 
XTfiLtcMfmw&wi 5 o<cs£ti&am*<E£ffii 0 

2 CC , amflj®^©^'^©^- * £ fitf?? * £«| 

t-fv. -j pmx&zmmim&moxrisii^fflffl?--**: 
mtjxzzmmmsimstitcmmmjZflii 6 im 

[0105] aflhfotr? mttatige 

^ h U- hff«%. isX7-2»UWgm. 6 — *tj®!^ 1 6 2 

{ctti«?ra»irn{*. a— !fB:int®a«tt»**-* 
[0106] s/c. aiwttf-cjtff *{caeR»*w 

o*am ; &«P3bT</c3tij t?©y •» 

[0107] 
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«fc K> . a<Kftfr©»S«HB@«©«JK«©S»a««: i' 
©aWx^-^tec^ot, 3!i*W&r-#a« 

**mcj:»>. aft^tt^taffiu »*w*t 

c a ^ ^ a f 1 - * amsuffl £&«t s 

[0109] *^BjocJ:n«. £«r*n«a 

[0ffi©®^ftl^BJ] 

[0 1 ] #l£^cD?£-©*fcWcG?iSafr>*7-A©l& 
[02] h/7U-A^<3^^->*IJ«a53©«ltg 
[03] ^0^W* s aI^ftHDLC7U-Ai-etl^?> 20 
[043 Ifl3ft67 U-AfCfcl^T. ^*-*hg|9# 

a-c&s. 

[05] m^^Z-^&Wltt &fc&<O^M%:*>htt 

[06] inm^gism^gKfcor. m*)'*$->w 

p hn^t/fcf-/Af + - h -cab-So 30 
[07] ^««giS<i^g{c*jc»r. 

[0 8 3 7 t - ^am^^ctie^ ®m^S5 •c©»{^- 

[093 ^m^-^mm^micu^tmi^r^F a 
[0103 *mw<»7~zm.miimicw-?-cm't-?z>^ 

0-C&S. 
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[01 1 3 HSfi^-CSi93Lfca^*iJfflltl{gl©««6(c. 

0 o tmssxt vx-g;tsmm^z7-&<D®mmmz*> 

[0123 ^^©jWt^X^Atcfc^riS^ttfR^ 
•5. 

[0133 <iAr^-rSffi*K»iWl4©^tffRA 

[0143 tsimA<omtwsM io2K^t57? 

&^gtg#E£J#fc-tf-c, afifWfflJJIg i o o =&«t 
^tb/cam*ua«gi 5 o^wrsafs^x^A©« 

[0153 5©5£#I6 -C^L/ca«*lJ©^S 1 5 0 (C^S 

j-is^wesb io2k, mmmwgisoftwii^ftmr 

[|?-sf©iBHJ3 

i. ioo. 150. 1 6o-mmmm&. 2. 10 

->#IJ/£g|$. 4»-ifi^»7r. 5-aM^S. 6 
X^AjlJ^g. 3 5-Sm#iS. 3 6, 3 gjMft^- 
*ft#. 3 7 -^n h=uMf#3 7. 3 8. 4 1-^P 

r-ajusstiPt. 4o -nmmmmmm. 42. 43. 

4 4, 4 5. 4 6-7'Oh3Jl'if. 5 0-7U-Afb 

ms. 5 i-fuvtnwm. s2-m*)tii&m. 5 
3 -•;-:/*&«. 5 4-^apjjaa». 55- 

<t^a§P5 5. 6 0 - -^^*IJ®SI5. 6 1 -SJ*ai»)« 
». 6 6 5 -OL— »f I/FiW$J. 6 7. 

7 5 -Am*$IJtSP. 7 0-3>e^-#£#fMSP. 7 2 

-awaww. 7 3-A^sui®. 7 7-a«Ma§B. 10 
2 1 0 3 •• -mmmnAtimm. no- 

Gpssm 1 1 1 ■mmmm. 112-tty-: ^ 

3>^fA, 113-B$H-. 1 1 4 -^aH2>1f. 1 

1 5-»^^;b. 1 16-^7, lH-v-fi'a 
y*>. 1 1 8 • ^yt/TVSffi. 15 1-J±1M* 

1 6 1 -S?gi«5tgP. 1 7 O-^O^S^gP. 
1 7 1 -tb««3E». 1 7 2-mK)itm$>^itm*)^. 
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